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UrbanHeatIsland(UHI) is aphenomenonwhichis affectedbyhumanactivities.Landusechangebyhuman
activities,expressedbyurbanizationthatmeansruralorsuburbanareaschangedtourbanareas.Thisstudyis
intendedtoidentifytheUHIphenomenainTangerangcity.Toanswertheaimofthisresearch,temperaturedata






condition,bothair surfaceandlandsurfacetemperature,werechangedUHI phenomenoni TangerangCity
indicatedbytemperaturehigherthan3ife. Basedon landsurfacetemperature,UHI phenomenoni 2001
alreadyoccurredatsmallarea.UHIphenomenonin2012almostcoveredtheTangerangeityarea.UHI Index
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INTRODUCTION
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The IntergovernmentalP nelon Climate
Change(IPCC)FourthAssessmentReport















UHI is a phenomenonwhereair tempe-
raturesin denselybuilt-upareasinsidea








Casesof UHf in Indonesia,asrepresenta-
tionof tropicalcities,hasbeenstudiedby














4.8%in annualbasis.UHf in Jakartaalso
conductedusingLandsatestimation,in



















limitedto the centralpartof thecity,
whichhasflat topography,butspreading
to the southern-hillypart as well
[Tursilawatiet.al.,2012].
THE METHODS
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Secondarydataair surfacetemperature
during 2009-2012from Environmental










samplingsiteswere locatedin 2.5 km
gridsinthecentralpartofTokyoand5km
gridsin thesurroundingarea.The grid




consistsof two channels.Range of
temperaturemeasurementis about-20.00C
to 70.0°C. The rangeof internaltempe-
raturesensorandhumiditymeasurementis
about0.0%- 100%for relativehumidity






















LMIN).= minimumvalue of spectral
radianceatbandi (wm-2sr-1m-l),LMAX).=
maximumvalueof spectralradianceat
bandI (wm-2s{lm-l),QCALMIN = the
minimumquantizedpixelvalue(typically
DN equalto 1)correspondingto LMIN).,
















is conversionfrom Kelvin to Celsius,
usingequation:
Temp-CELCIUS=Temp-KELVIN- 272.15=
T- 272.15 ...... (1.3)
The derivationof UHf valueis doneby
















UHI Index=Tmax-p- T-avg (1.5.)
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mapof GfSmodellingfor UHf phenome-
non(spatialandtemporal)andUHf Index





















impermeablearea. Green area almost




















twice (in April and July). Temperature
dataat Duta GardenMarketcollected







(at CikokolFlyover)in April 2012.Air
surfacetemperaturein July 2012ranged












an indicationof UHf phenomenon.This
phenomenonalreadyobservedat Tange-
rangcity in 2012,expressedby average
temperatureatdaytimeinApril(32,74oC),
July (32,31°C), August (33,180C)and
September(33,57oC).
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No LandCover 200] 2012 Changed
(hectare) (hectare) (Hectare)
I CloudCover 373.59 0.00 -373.6
2 CloudShadow 150.75 0.00 -150.8
3 Street 1,945.58 ],945.58 0.0
4 OpenSpace 2,572,10 35.17 -2,607.3
5 Buildupand 7,065.41 11,252.58 +4,187.2
waterproofarea
6 Waterbody 28.31 171.55 +143.2
7 VegetationCover 6,428.63 5,159.49 -1,269.1
Total 18,564..37 18,564..37
Source:ImageAnalysis,2001and2012
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Figure2.SampleLandCoverChange2001-2012andLandUseChange2002-2012.
Table2. Air SurfaceTemperatureatTangerangCity in 2012
No Location AverageAir Surfac Temperature (10minute) .C
April July August Sept Average
I PenungganganVillage 32.6 29.0 32.9 3\.5
2 CipeteVillage 33.9 29.4 31.7
3 PinangSub-District 33.4 3\.2 3\.8 32.1
4 GrahaBintaroHousing 34.6 3\.2 3\.0
5 CimoneBus.Stations 29.7 34.1 32.3
6 PasirJayaVillage 33.4 35.0 - - 3\.9
7 GemborVillage 33.4 34.4 34.2
8 KarawaciSub-District 25.6 33.9 34.0 33.9
9 PorisPlawadBusStations 34.5 33.1 34.4 3\.2
10 PorisIndahHousing 34.8 3\.9 33.8 34.0
II CipondohSub-District 33.2 32.4 33.5
12 CikokolFlyovcr 38.3 34.1 32.8
13 PupspemBuilding 33.8 33.6 36.2
14 CisadaenBuilding 34.6 33.8 33.7
15 MalabarMarket 3\.9 35.0 34.2
16 CibodasSub-District 31.3 - 34.4 33.4
17 IslamicVillge 27.9 33.4 32.8
18 BengkokMarket 35.8 34.3 30.7
19 DutaGardenMarket 3\.8 - 33.2 35.1
20 BendaSub-District 34.1 - 34.2 32.4
21 BendaVillage 32.3 - 33.7 34.1
22 NeglasariSub-District 29.8 - 33.3 33.0
23 BatuceperSubDistrict 35.7 33.6 3\.6
24 KarangTengahSub- 33.8 - 32.9 34.7
District
25 BPI MarketOftice 29.3 3\.4 33.3
26 H. MencongStreet 3\.9 - 30.8 30.4
AvgerageTempepature 32.7 32.3 33.2 33.6 3\.0
Source:SurveyandDataProcessing,2012
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Detailed time series of air surface
temperaturefor day time in Tangerang







05.29 pm. This result gave another
perspectiveaboutUHfphenomenoninday
time.IndaytimeofApril2012(since9.00
am until 04.00 pm), air surface
temperaturewerehigherthan30°C,meant























2011is 32°Candin 2012is 34°C.The
maximumtemperatureat secondlocation
in 2009is 33°C,in 2011is 34°Candin
2012is3SoC.OtherexampleinTangerang
sub-districtalso indicated that the
maximumASTtrendispositive.Maximum
temperatureat first locationin 2009is
32°C,in2011is32°Candin2012is33°C.
Thetemperatureatsecondlocationin2009
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Figure3.Air SurfaceTemperatureofTangerangCityatDaytimeinApril2012
Table3. Air SurfaceTemperatureatTangerangCity in April 2012
Date
24/4/12 33.8 33.57 - - 36.2
23/4/12 - 33.2 34.6 34.5 34.8 - 37.2 35.8 33.4 33.9 - 32.6 30.0 29.8
20/4/12 33.2 32.3 31.8 - - - 33.8 29.3 29.0 31.2 32.8 30.0 29.0
18/4/12 - 34.1 36.5 35.1 37.0 33.4 34.6 34.2 31.7 31.7
17/4/12 - - - 31.8 29.7 34.6 33.6 25.2 31.9 - 31.3 27.9 25.2
16/4/12 33.8 38.3 - 38.9 33.3 35.7 30.0 36.2 30.0
Average33.2 33.1 33.3 33.9 34.8 35.1 35.7 35.3 32.6 31.5 32.9 32.3 31.7 30.9 28.8 30.0 29.7
9.00 9.30 10.01 10.30 11.01 11.30 12.01 12.30 13.0] ]3.30 14.0] ]4.30 15.0] 15.30 16.00 16.30 ]7.00
- - - - - - - -
9.29 10.00 ]0.29 11.00 11.29 12.00 12.29 13.00 13.29 14.00 14.29 15.00 15.29 16.00 16.29 17.00 17.29
Source:Surveyand DataProcessing,2012
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Distributionof minimumAST in Tange-
















temperaturein Tangerangcity is 26C
(2010)andmaximumaveragetemperature
is 38°C (2012).In Bendasub-district,
Observationatfirstlocationindicatedthat
averageairsurfacetemperaturein 2009is





averageAST. The temperatureat first
locationin 2009is 29°C,in 2011is 31°C
andin2012is32.SoC.Thesecondlocation
temperaturein 2009is 29.SoC,in 2011is
29°Candin2012is32°C.
LandSurfaceTemperature(LS1)










LST atTangerangcityin 2001is shown
Figure7, The LST is about17.7°Cuntil
31.8°C.The LST with temperaturecate-
gory 24-28oCis most dominantthan
temperatureof 21.2 - 24.7oC,and
- --
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temperature28.3 - 31.8oC. The LST
coveringsmall area is temperaturecate-
gory of 17.7-21.2oC.For thosearea,va-
lidationtakenby samplelocationsfor air
surfacetemperature.LST withtemperature
upper than 28.01°c were distributedin
Tajur housing area and Ciledug sub-
district.Minimum LST with temperature
less than 24.12oC were distributedin







31.0oC.The LST with minimumtempe-
rature less than 22°C still shown, with
dominantminimumtemperatureis 26.6°C.
This condition indicatedthat during 10





The UHI phenomenonin TangerangCity
is indicatedby temperaturehigherthan
30°Cthatoccurredsince2009. It means
the UHf phenomenonoccurredin Tange-
rang city by day time and night time.
thereforeit is almost24 hour occurred
Tangerangcity. Validationof this condi-
tionconductedby comparingwithweather
stationsin TangerangCity. Ciledug and
PondokBetungshownthatUHf phenome
startedin 1979 at Pondok Betungand
Ciledugstartedin 1983,basedon maxi-
mum temperature.Two weatherstations
shown UHf phenomenastill happenin
2006 (Pondok Betung)and 2008 (Cile-
dug).(Figure8).
AST had occurredin the maximumand
averagetemperaturein TangerangCity.
Temperature of maximum AST in
Tangerangcity is 38°C(2012).Thatis an
indicationthatUHf phenomenonfQrAST




of Air SurfaceTemperature(AS]) in








trend of maximum temperatureis
O.SoC/year,or 2°C/fouryears.Thiscondi-
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Source:Meteorological.ClimatologicalandGeophysicalBureau
Figure8.Air SurfaceTemperaturein WeatherStationLaid onTangerangCity.
Table4.UrbanTemperatureChangein TangerangCity (2001-2012)
No LOCATION LST AST LST AST
2001 2009 2010 2011 2012 2012 2012
PuspemBuilding 24.9 29.0 36.3 31.1 32.5 29.1 33.7
2 CikokolFlyover 24.5 29.5 30.5 31.5 29.5 28.8 36.2
3 OfficeBatuceperSub- 27.7 30.5 29.8 29.5 30.5 28.3 34.7District
4
OfficeCibodasSub- 27.2 28.5 34.4 32.5 31.5 29.9 32.8
District
5 MalabarMarket 26.9 29.0 31.0 31.5 28.5 30.4 33.4
6 IslamicVillage 26.4 29.0 30.5 30.5 30.5 30.2 30.7
7 OfficeKarawaciSub- 26.6 28.5 29.4 33.5 30.5 29.4 31.2District
8 CisadaneBuilding 26.9 30.0 31.0 32.5 32.0 29.4 34.2
9 CimoneBusStation 25.5 29.5 29.9 29.0 29.5 30.2 31.9
10 OfficePasirJayaVillage 25.5 29.5 31.5 32.5 33.0 30.4 34.2
11 OfficeGemborVillage 26.4 29.0 30.8 31.0 31.0 28.8 33.9
12 OfficeNeglasariSub- 26.1 29.0 29.6 30.5 32.0 29.1 31.6District












Table4 (cont.).UrbanTemperatureChangein TangerangCity (2001-2012)
No LOCATION LST AST LST AST
2001 2009 2010 2011 2012 2012 2012
14 BendaSub-District
25.8 28.5 31.0 32.0 31.0 28.6 34.1
15 BendaVillage 26.1 29.5 29.8 32.5 37.5 29.9 33.0
16 KarangTengahSub- 25.0 28.5 30.9 32.5 32.0 28.8 33.3District
17 BPI Building 25.8 29.5 34.2 29.0 29.0 29.1 30.4
18 CipondihSub-District 26.9 29 31.2 31.5 33.0 29.9 33.5
19
PorisPlawadBus 25.5 29.5 33.4 30.5 29.5 28,0 34.0
Station
20 PorisIndahHousing 26.6 29.5 35.7 28 33.5 29.9 32.8
21 BengkokMarket 27.7 29.5 30.8 32.5 34.5 30.7 35.1
22 GrahaBintaroHousing 26.6 29.5 31.7 32.5 33.5 29.6 32.3
23 CipeteVillage 26.0 29.5 30.9 29.0 32.5 29.1 31.7
24 PinangSub-District 25.2 28.0 29.1 32.5 33.5 28.0 32.1
25 PanungganganVillage 25.8 30.0 26.6 30.5 30.0 28.6 31.5
26 H.MencongStreet 26.4 28.5 34.9 31.5 29.0 30.7 30.4
Source:Survey,andDataProcessin 2012
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higherthan 30°C was less than 20%
(mainlyin Benda,Batuceper,andJatiu-
wung sub-district).In 2012, UHf LST
increasedtohigherthan80%for thearea
with temperaturehigher than 30°C,









AverageDRI Indexin 2009is 3.6oC,in
2011is J .SoC,andthenin 2012become
1.2oC.The studyof UHf phenomenain
Tangerangcity identifiedthatthereis a
trendof UHII since2009,with average
UHf Index of 2°C. Spatio-temporal
analysisoftheUHf IndexAST is shownin
Figure10.TheUHf IndexLST in 2001is
9.78oC (LST max=31.78oC,LST min
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is 3.6oC,in 2011is 1.50Candin 2012
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